Cell surface adrenergic receptor stimulation modifies the endothelial response to SIRS. Systemic Inflammatory Response Syndrome.
The complex pathway seen in patients with the systemic inflammatory response syndrome (SIRS) does not readily respond to mediator blockade. All such trials conducted in SIRS patients have shown no benefit in reducing mortality. We have shown experimentally that in sepsis, the administration of beta 2-adrenoceptor agonists reduces hepatic cellular injury, whereas administration of an alpha 1-adrenoceptor agonist increases hepatic cellular injury. Inflammatory mediators can cause a dose-related reversible change in target endothelial cells (ECs). There is a substantial body of literature describing the anti-inflammatory effects of beta 2-adrenoceptor agonists. They reduce both the increased permeability and the production of inflammatory mediators from ECs. Cellular transduction processes are involved when adrenergic receptor agonists modify either the anti-inflammatory or proinflammatory response to sepsis in ECs. Inflammatory mediators and alpha 1-adrenoceptor agonists stimulate their trimeric G protein-linked receptors to produce diacylglycerol (DAG) and increase the intracellular concentration of calcium. DAG is involved in the production of both inflammatory proteins and lipids. In addition, mitogen-activated protein kinase (MAPK) is activated which is also involved in the production of inflammatory proteins and lipids. beta 2-adrenoceptor agonists activate their trimeric G protein-linked receptors to produce the stimulatory G protein (Gs). Gs stimulates adenyl cyclase to form cyclic adenosine monophosphate (cAMP) and activate protein kinase A (PKA). PKA is involved in activating gene transcription agents to produce anti-inflammatory proteins such as interleukin-10. PKA also inhibits phospholipase C and MAPK. Although promising, the use of beta-adrenoceptor agonists or agonists that increase cellular cAMP to activate the cells' endogenous anti-inflammatory pathway requires further study.